Richard H. Masland--Dick to all who knew him--died on December 13, 2019, from cancer, four years after his initial diagnosis. During this interval, while enduring major fluctuations in health, Dick managed to start and complete an approachable and reflective book, We Know It When We See It: What the Neurobiology of Vision Tells Us About How We Think (March 2020) . We are gladdened, though not surprised, that his wife, Jean, reports, ''Dick was truly amazing the way he faced his illness, never showing signs of depression or anger but soldiering on with a positive attitude toward life.'' Scientists know, of course, that they stand on the shoulders of giants. But now fields advance so rapidly and shed the original literature so quickly that new arrivals are necessarily vague as to who the giants were and precisely what they accomplished. Dick was one, and here are some of his key contributions. Dick Masland graduated from Harvard College and migrated north to McGill University to study under D.O. Hebb and earn a PhD in psychology. His first publication was a solo report in Science showing that prolonged exposure to a rotating stimulus leaves its mark for at least 20 h in the visual system, detectable as a persistent illusion of counter rotation (Masland, 1969) . Fifty years later, we still don't know where or how this occurs, but Dick's final work cycles back to reconsider.
Dick's first position at Harvard Medical School and Massachusetts General Hospital in 1971 placed him under Adelbert Ames III, inventor of ''Ames' medium,'' now used by everyone who studies the retina in vitro. Dick published just a few papers with Ames but considered him a major mentor and maintained a warm and reverent friendship with him over decades. Dick's skillful application of Ames' method for keeping a mammalian retina lively for many hours in an experimental chamber propelled the whole field forward. If Ames was the early general, Dick was the guy who persistently charged up the hill and planted the flag.
When neuroscience was born 50 years ago, there was neuroanatomy, neurophysiology, and neurochemistry. They were practiced by different individuals, usually in different departments, and any scientist who proposed to focus all three approaches on one problem was treated skeptically and sometimes with outright hostility. But this was Dick's plan for his chosen bit of the brain, the retina. Integrated studies were his passion and his forte.
In the late 1970s, Dick developed a chemical assay to measure the release of acetylcholine from an intact neural tissue and showed that the rabbit retina releases the transmitter transiently at light onset and offset. He then localized release to two types of amacrine cell, later named ''starburst'' for their symmetrically radiating dendrites, and showed that release at light onset and offset was from separate anatomical populations (Masland and Mills, 1979) . Following up with ingenious anatomical studies, he targeted starburst cells with a selective nuclear stain and injected them with fluorescent dye to demonstrate their distinctive dendritic stratifications that, separated by a few micrometers, collect excitatory inputs from, respectively, ON or OFF bipolar neurons (Tauchi and Masland, 1984) .
Continuing to mine this vein, Dick worked out the structure of the two starburst arrays and their co-stratification and intertwining with ON and OFF directionally selective ganglion cells. Neurophysiologists had been listening in to directionally selective cells on audio amplifiers since the early 1960s but had not identified them visually until the early 1980s. Theories of how the retina generates directionally selective responses were formulated as early as 1965 and mark the beginnings of computational neuroscience. So, here was neuroscience as we know it today: neurochemistry of two neuron types, plus their distinctive computations, their synaptic connections to structurally and functionally distinctive output neurons, and a theory of the underlying neural mechanism and its purpose.
Dick tried persistently to establish a role for acetylcholine in causing the ganglion cell's directional selectivity but was stymied. Meanwhile, however, he showed that the starburst cell co-releases GABA. This was an early example of transmitter co-release, and it turned out to be important because blocking GABA release did block directional selectivity. The full story of starburst-generated directional selectivity continues to unfold, now via multi-neuron patch-clamp recordings, two-photon imaging, and so on. So, what might now be termed the ''directional selectivity industry'' stands significantly on Dick's shoulders.
Dick was determined to know the retina, not just from isolated examples of neuronal cell types, but rather by their full representation. One step was straightforward: section a block of mouse retina and enumerate the proportion of all its cell classes. Another step required Dick's dazzling imagination and ingenuity. He devised a photochemical method to create a fluorescent product within an individual cell by focally irradiating its nucleus. By ''photo-filling'' a random sample of several hundred amacrine cells, he established that they comprised at least 20 types, most types representing only a few percent of the amacrine population (MacNeil and Masland, 1998) . This study went a long way toward establishing the diversity of retinal neuron types.
By 2001, Dick felt that he and the field understood enough about retinal architecture to write a review boldly titled, ''The Fundamental Plan of the Retina'' (Masland, 2001) . He illustrated it with his characteristically simple drawings, showing just enough detail to indicate individual types but not so much as to obscure overall design. Figures from this article were reprinted for two decades as a fair and clear consensus of the whole field. Today this review stands: he got the fundamental plan right--only the number of identified components has changed, doubling from around 50 to roughly 100.
Around mid-career, Dick was appointed Howard Hughes Medical Investigator. This provided him with additional funds and saved him some time from writing grants. But it didn't change his own fundamental plan, and in 2010, Dick received the Proctor Medal for his contributions. By then, perhaps sensing that his original questions about the retina were substantially answered, Dick tilted toward problems with clinical implications and accepted the position as Director of the Howe Laboratory and Associate Chief for Ophthalmology Research at Mass Eye and Ear. This provided resources to identify, train, and support promising investigators for the next generation. Dick retired from this position just in time to write his book. Dick's writing always met the highest standards for directness, clarity, and grace. We expect this from his book and feel fortunate that he had the time and grit to leave us this fine gift. 
